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ABSTRACT: 



PROBLEM TO BE SOLVED: To regenerate a particulate filter in 
a harmonized 
mode. 

SOLUTION: This regeneration method includes the tops 
wherein an (A) an 

electrical load is switched to on; (B) pre-injection is 
simultaneously adapted, 

while closing an exhaust reflux valve 3; (C) supercharging 
pressure control by 

a variable geometry turbine 8 is switched to off; (D) intake 
manifold pressure 

is limited according to a speed and a load on fresh air supply; (E) 
the 

restriction is relieved at accelerating time and/or when being 
less than the 

minimum air- fuel ratio; (F) fuel supply quantity is adapted as a 
function of 

intake pressure, an accelerator-pedal position and/or an engine 
speed; and (G) 

when a catalytic converter 9 arranged upstream of the 
particulate filter 10 has 

not reached the operating temperature, the filter is regenerated, 
by adapting 

post-injection of fuel in an expansion stroke. 
COPYRIGHT: (C)2002,JPO 



05/31/2004, EAST Version: 1.4.1 



<i9)h*h««w (j p) 02) & HfJ ^ fft & ^ (a) wmmmmm 

4^^2002-195086 
(P2002-195086A) 

(43)&fflB ¥J£14¥ 7 £10 0(2002.7.10) 



(SDIntCL 7 it3»Jp2^ FI f-73-r(##) 

F 0 2 D 43/00 3 0 1 F 0 2 D 43/00 3 01H 3G084 

30 IK 3G090 
30 IN 3G0 9 1 
301R 3G092 
301T 3G301 

mm* 9 ol (± 9 jo *ftKfc*g< 



(2i)m»#^ 


H2001 - 337439( P2001 -337439) 


(71) Big A 


597092978 










(22)ffiK0 


¥^13^11^ 2 0(2001.11.2) 












FORD GLOBAL TECHNOL 


(31)«*»^®S^ 


0012396 6. 4 




OGIES, INC. 


(32)«5I5B 


¥jfil2#l \n 3 0(2000.11,3) 




7*V*&m ^>%>M 48126 5 s 


(33)«5fe«a!gH 


wmmtt (ep) 












-Xh 600 
















M % .VB 7~A> 52064 








10 








100077931 








#9± H9ffi a W7» 











(57) mm) 

mi. d) iRav-^*- yUFEft^jftK&tJfflStcjE 
tr«r^«»&MR« e) JifiSi5&tf/XttE*3g89 




mz$m I/O vfrv * b * s llfiSttW»IM5: 



05/31/2004, EAST Version: 1.4.1 



1 

mm%iiHtt>iih. T<-*£>v-iLy : J> (5) com 

^yXfAWSf ■(Jfilz-h • 7 (10) COM 

c) ^y^HJ-- ^-h->(8)S:fflV^ii^J±07 

z , n mzxim 1 1 v w&tfttt is, 

d) m^^-yt-ji^Em^mRvn-mzmtrdM 

e ) r^-fe^- ^yMm^^y-jycoi.'o^^ia 
m. 

f) »^^M* j fBj«fsf^*^*acj; nmwznx^ 

5) ±I&*T l^a-l— h ■ 7 1119- (10) C0±mz 

mmztitzimziyji-f- (9) mm&mz$mt 

cis*fl2] ±mm-3>-><-?- (9) ^-eotw 

a«» srff* 3 ; t mmti-itmm i tiaa*)* 
a. 

[IM«3] ifEffgf Hcfcwc, xyy'y»j£2W 
iX{±2tiait0^rS. 

[ffl*S4] ±.mffi&)iz&^x. Mmcommmii. 

'7vV9 i y^7Y @teftST"±5E^f*l 00' T'fi £ & . 
[ IS*3a 5 ] MMStttf^Six!. * T\ ±K1f m 

6) comx'mmuzm&immiiz> s iisis im4<o 
as*. iimvx7=i-^Ha^, mm&M&v/x 



(2) ^2 00 2-1 9 5086 

2 

& 

[f»*«9 ] ffftSffiffi (3, 4) . ftHJri yA-?- 
(9) RWRIIHla (9) TS«K«rt(: 

ffi<\ZiXtz'Wl*3-l'-y- ■ 7 i)V9- (10) 
f^-^-xyy'y (5) T'^T, If 1 7^8 

»«ffl*£JJfStf4 £ b fc X h ±1Bat 

■ 7 4W-vm&ni&toWKSM.* r-f 

— tvu • xyyy„ 

[0001] 

y ycog^yxrAco^Nr h • 7-f/i^— co 

20 — fe>-xyyy s tWtS. 
[0002] 

[Ifeft^Sffi] r -f— fe> • xyy'yco^Svy7.-f aco 
t»HKfc«){cfflv^*i6. Zcom%7 4)\>?-\SjM 

mz^ mm 1^7 < ^^-^mm^m^-tz 1 1 i 0 , 

; coW^SrS t xilKtl'jarf S ^fi - x y ^'y *^mfiffi 

i^-h • 7 < j\,?-<r>mft*mm%:i>v>b-f&*:Mz, 
ff^+Kfi. ^T^xyy'y^Kttffit. 

[0003] Zcom%ffi%iMJ£co±.&cotz}sbcO%.mcOl] 

mtiz\bizx*}, xyisynmmwmzmjzzit 
izb t>aj*s l» Mtmmzmmmxmmyxf^ 

tim\ m%ny/^9~x oT&izmm^iitz^Ti 

■ 7 l]\s?-X'R\^tlh. 
[0004] LfrLtctfto^ Zfi^tmmziifrmb^ 

*>x t> > &-mizi&mmz$i t&zbmz. -rtth 

■h, mxcoumz, WPM'mm¥i^coX\ xyy 
yH6«ltJ:-oT(i, fftjgso&ttT-C, M*U^t,<0 

50 wffl<7)^7'yxf-ArBTc^ffla#ffl&, ;£t?i|p$ 



05/31/2004, EAST Version: 1.4.1 



3 

ilk t> <7)ti\ £T S k Jittt 3 *U * £ X'\itc\ ^\ 
»83 yA-7-«»jM&flSi 0 fc**0TT* 

oztx-hz* %iix\ zcom^sm^mz^xit, 

2 . x y ^*y#Bli«£SFft??f«fflfc* S k * . SEMifiJg 

3 . A □ a 1 ** 0 ^>*Sffi * T1« $ tlX v >S k * , ftft 
-?~y * —/I' H l*](OE* k S5^vx7 * -)V Y 1*1 k <?M 

(egf) wsax^ts-e-stcoT-sbo. sj&s 

. 

5. xy^VJW^'BK. APA^JISSixTV^k^ 

4. 

6. fttttigsE^^by- • ?-t> (vgt) 
x.y ; Jy<nxvv bivm&V'bZ <%Zb%fc^ vg 

[0005] 
[0006] 

1-4it*JBfc-fr**iTV»*. 
[0007] *ffiiE<o*&ti. 7 * frf-WffliW&X 

-m%mmMi-&t^o9miz^ svvcn*. 



3) 0 0 2-1 9 50 86 

4 

a) jfe-flWHfc, xy^'yft^iMA^^. %4tTK 
^»#*yCflJS;t4ft.S. 38flJfc«ite»k LX 

b) * UTSBWKt** 1 , ffltWi. ^«ia>'f£T 

10 c) Bj-^v^"^ MJ — • 7-t'y (VGT) £fto7-;Kji 

t , 7 - 1* y<V%mc?>k#>crm%;fflW ( 7 ^ - H 7 * V 

d) LT. ®A^x7*-/i^HJ±73*^ xyi/yjtK 
20 HtJWI*y*«i»JWc4MRSfL«aM:» 

iMtf^t zmz, ^yi/y<n®m*i&TZ*t&. 

e) YyA><>-\iZi.l>T J 7*-)\> ■ ^)V<7M3^-^zX 
0, x.y^yi l z^nb^ithtii^m±LX^l^l l z 

j6kLT, ^SfillS. dii{±, aj^ffiTfcfci^^ 
•fx y 3/ y *>' a j^ffSKfflrt (?WH6J^tt* ^1"^ § if 

Mi3yA-^-i:AT-(^jl/-h • y 4}V9-xm 

■h, Tt^iv • ^y>vimMf/x\i^y ; jym%.<rm 
40 wtLx. m±z-£t>n.&<?>ti i #iL^. 

g) A-f^aiz-h • 7-*/W-«0_k8fcI! 

W§tut*tiK3 y^'- 7 eolM^fiJStiet LT v ^ 

LT. *^ft*^ftKSE3yA-7-t^$^, * 

ifs tiA^SCik^ai^S. ta^Utfl^s xyy'y^ 
50 ^O'yh/UBJKti, MBBSnfcS4k=SrS^|!T , *>-&. 



05/31/2004, EAST Version: 1.4.1 



(4 

5 

[0 0 08] IMoZWrmcomftZM-oXRl^lZb. 

x\ #x y ^ymwmx'^m&^fminm^ s 

[0009] ±&<7)&JM<nWft>m £ UXW?£*l, 

izttiu. mmmzmizmnti ; t fc*rtg-eft * . 
£*i«> itfc, iaao±#s:4ts-e-sxsa)^c)fc: 

ST{±£3. 10 

[ o o i o ] -b , mn<r>mmmi) s xm)x^fbti,i 

fc, «ll^fcJ:«3ai^*tiJ^TIi«Jt1-&«ffil 

^T'f^WSrltfrf &ik fci *), «ayA-^- 
fflK<D±ff 5«R*iSf«>S £ k fc^fTtft S . 

toon] igf) fc*5tt5«mfl8&a<oJi*j±. mi 20 

If. S*«^«»*fc3itJKS«i»JtS £ k fc i 0 , ff 
3:3 -Ik SSfi^RJi, x>^yj£j£&tf/x 

}±"K»J±7J fcJE t £ fc Wft & . £ fffiijftofct ± . 

k* { **§„ 

[0012] iSg)THff§tiSffl^)SMSW»±. ?y 
>7y*-7h(0ft %X'lcMmm\ 00 • Tfr * 5 <0## 

[0013] X@g) fcfcv>T s x> 6 30 

- h • y i ii?-ft<r>7 < i^-^sm^xtmrnt 

hip, @ggRJCO^fc(i, f««Lfc;M« 
[0 0 14] ;<D*§£fc. ^ffcStSUiSft^ ffi?-7 

i^£S<t3^tt^ft&»^-?-*\ 7<>v 40 
h • 7 i>v9-foxim%tihmz^ zixmrz\ h 
&v h 7 4 > ^-fm% l?c h)V? tfmt htihm. 
[0015] jgfc£<o*£. i«v-7t 
mfccorn'mnm-thmz. mmtL&comjt l 

^\ .rcDft/MBi, y^^^-aSft^j^M^^fc^" 
f--fdfx^-b-7^ /W^— -C'BSfg^'f Uffl«rfl&t«fc - 50 



=$112 0 0 2-1 9 5086 
6 

aifii^JtJ;Ofc^v^ 

[0016] «f&fcj£^6^JffcJ;M£ , wfmnw, 
wmtmiz&mzti. stttt&FWuz*^ 

©<7>±TTiSirfl>. £<7)^JIti, ftSxy^yjlK^ 

mzyjt-f-Twn&mmmimLx^z t s 

fc. jfiLTv^S. £<9*§-£rfc. xyy>ll <£M?k£fi 
SSffifcl'BtWc^fc. H^fciRSiWflRfeiU. £ 

Fiatfc, xayhiwmmizmmzffiifrti 

£ k fc J; *) , A--f < df a N • 7 4 A- 

[0017] gfc, 7 A^HRfflM 1 . igg)xii£ 
<oxgoat, Xgf)kR#fc^2fLtv^^fc, Bf 
a<7)xyyyJSJS*Was*^v^, H5-f a-//jd3 

J:0#it-t-?>;k* { m*§„ 

[0018] *^{iMfc, m&m, m.my^~ 

SS[fcffifiJ§ii!tA-'r-fdfi^-h • 7 -ovf-Zfth, 

Hffm*s*fc, flt»Ks^ *t*c, -fe^-A^av 

[0019] 

[»BH«0Htk<0»JB] *^b)]^, WSfflV^ifcfcJ: 
0, BBHt««t-30» OTfciOBWfcUiW-S. 

[ 0 0 2 0 ] 12 Hi. WI^JMtffiSf -f -Hf 

xy>>>o±gg|3p a n ^. «BSWfc^Ltv^„ 
tfzyyi'vr-uzi'oi&xztig.ffiZh. *LX. 
ti—*£>v ■ ^y ; yyy\^<7)^M,-?-7 t-zuvirir 

a y7i/7t-5A^f ^ — &v ■ xyy'y5^2 
saB(^a»t4>*is. -f-f— iyyy5 

<o«ffl*j^. »«lf*6fcJ;0i«W§ti, *LT. 2! 

[002 1 ] Z<7)%m<7)-ffltf. ®fmW.k LT, T4 

c7)SSti . ^MS»S#3fc «t 0 IWt & Z k IB* £ . 
[0 02 2] Sf««^*>S«$^V^« s ^-b> 
8 ("fiCi"'** h'J- • ^-t> (VGT) k-f Sik^ffi 



05/31/2004, EAST Version: 1.4.1 



(5) 

7 

-h • 7-r/k?-l0£l-t&. 

[00 2 3] Af- ^dfiU— h ■ 7^ )V*>-\§tT>L>mk 

feica, sb lie. xyj/v^a&stssjs^i-ii:*^ io 

*Rt=. fllfifcSfiSaES&ttKK*:*. ^2tc. RIMS 
[0024] mH^Mii. «RA2Stl ( ®fvXO >y h/P 

(i. #v?W%(r>mk\z^%tfb. x.y~jy<7mmt, 20 
SEC. J^C*&a*^»fcfWBS*4£i:fcJ: 

[0025] ±aoK^b**«, ±mt<?)®x\ %m<o 
• ?-ey (vgt) 8*>'fisi^n^^^(i, assail 

[00 2 6] LfrLfcjPfc, 3tt=^S *ut*3R$-figSj 
[0027] @2<i. *flfcMtr. 7n-f+-K7) 

[0028] m2l,Z^tLf^mit, * 9- b20<7)fJL 

No-e&sk-r fr-j-yimr/yo vtMzmts. 

[00 29] R*f^r-f#j.u- b ■ 7 alf-^n 
£ts*l?#*s**3-fc{ft xr-yra)T, xyyyfi 



^132 0 0 2-1 9 5 086 
8 

mzML^xcnmmMtf. mmi-r^yizmi 

ft*. *ft>nT8fc£TE^fc*&fctt. 
(it-5-JS^7(ctj#i^tL^„ UpL&A*^ A'-yr 
y-«E#"ffiwc\ IfflKfi. a-/t 'J-££«t$ 

5 . iifto a* y r -MEfcSfit*-* k . ±ie«&itffi 

# 1 3 -jK?r y liZ^m 1 htih . 

[ 0 0 3 0 ] ttCDXT- -y 7"b) fcfc V *"C . #EMJifl£#2# 

nt <•>*».&. miz, mk;4x<n>wvtfmmm,z 

[003 1 ] ^XT>y7'c)tJ3V^. nl^v^ h 'J 
_ . ^-t>tfflVXtJ|»£B«lP (VGTj^flaW) 

[0032] ZLXXTvrMz&WX. RjRStMAW 
HKOJWxfcJHtKTiMIRSftS. i^f6'JPS(i. K7^a"- 

STBoTV^k^tC, 7 4-KA'y? ■ /l/-Te)SJl 
1ST. «»$tL§„ 

[0033] XrvrflfctJirVC, ««Pf*^ftA\ 
»»Ekxy^yi$*coMIS:kUTs 
[00 34] ^LT7*u>y^24{;fcV^, K{ti<«3y 

y \- ^ -9«iaa*wtt & us i t ^ h wswfflw. 

-yTa)^*. 

[0035] K*ftC. W^3yA-^-9^Wi)ft^ 
[ 0 0 3 6 ] 03(i, 4#l&fflK*J*HSfc>± 

9-ffyWyw^^th<r>x%h . es^Etov^-c^s 

SIX'MfcZiil, Zcr)tMrcr)Af)J*7*- 7 Hi. A'f 
-f^j-i^-h • 7-f/l^^-iO«BJK40, xyy'y5fS42^ 

[0037] -t7>7.rA32T', 

S. infeftfrfcli, «ft. SBffcfl. xy^yjSJKS. 
M) SV\ SiBttfc41, xyix»i)t42. BSxyy'ya 

mzmmt&m^xhh. 

[0 0 38] ttS7Ji!lfcfc^T. •9-7'yXTA32Ji. *g 

* -;U HE*49Xtf ik*^e»*50Sr *7J-t « . B^ii 
^7-7* F E7J 49ti . fflR^^ a -^34lC3* 

t its . ii enmwr-f* i?s.->vsMfi zenmt mw.<?M 



05/31/2004, EAST Version: 1.4.1 



■6. . 

[0039] ft*«*jtfi50t;t ^WT^tA 

[0040] ic. h;i^«*£fflis (flfli) 

[ 0 0 4 1 ] H3 fpffySaSHz^xnVf^, 4~&3l 

40 7 SJg 

41 fflHRlt 

42 X7x>jlJK 

43 aSxyi/'yjfS 

44 £3&gff»7 7 7* 

45 • ^:?VMiS 

46 a««SvV~7*-^FBE^ 

47 fc*fcPM« 

48 SRMV~7t-;l'FJI^ 

49 affl«^V^7*-^F£E* 

50 i^Wtl 



(6) #H2002- 1 95086 

1 0 

51 fe&$3yA-?-?SJ* 

52 m&mmims: 

53 ftftUGftMffil 

54 PR^7n-y hil-Hm. 

55 my i-Yrtv?-&jt7\ l z\mi&7 : 77 

56 rnftW* 
57 

58 ft^ttiaMttlft 
[0042] 

io immm ei±3*^t«fc. #a 
[Hffiofam=5riMBj] 

[Hi ] *WR<nWi*mfc?htzMz.mti:T4-* 

20 [03] #m?fl«0$i]»^a^^1-|.^^J«7'n 
3 

5 r*— Hf/P-x^y 

8 HJ — • 7— t'y 

io /■STi^j.u-h ■ yjruf- 



[01] 




9 10 



05/31/2004, EAST Version: 1.4.1 



(7) 



#1^2 0 0 2-1 95086 




I>K j 22 



± 



c)VGTI:: J: 



23 



25 



26 



r 


28 




27 


e)*nSB*.Bttf/3U;i:l*')> 










05/31/2004, EAST Version: 1.4.1 



(8) 



^2002-1 95086 



M 

Eft 1 



41 



31 



46 / 



7 MSLW. 



34 
HIS 



60 



S1 



52 jHfli±*¥*Rfc« 



fuel o'ty 



> 



54 BflUu?HH&* 



55 VBTJfK 



58 MWgHgM IM 



(51)Int.Cl.7 

F 0 1 N 3/02 



3/24 



3/28 

F0 2D 21/08 

23/02 
41/04 

41/14 

41/38 



l»9 
30 1 
32 1 



30 1 
30 1 



360 
380 
3 1 0 



F T 

F 0 1 N 3/02 



3/24 



3/28 

F0 2D 21/08 

23/02 
41/04 

41/14 

41/38 



3 0 1 E 
32 1H 
321Z 
E 
R 
S 
T 

30 1C 
301B 
30 ID 
H 

3 6 0C 
380C 
3 1 ON 
3 1 OP 
B 



X -fyh^-K 24 
(12) V)VX 7VXt> 

T-^/ 52072 U-U>A 
\M-yah7^ 29 

FM 731 50858 J-y^vl/XF 



05/31/2004, EAST version: 1.4.1 



Page 1 of 5 



* NOTICES * 

Japan Patent Office is not responsible for any 
■damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 . In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the playback approach of the particulate filter of the pumping system 

of a diesel power plant, and the diesel power plant constituted so that this approach might be enforced. 

[0002] 

[Description of the Prior Art] The particulate filter of the pumping system of a diesel power plant is used in order to 
remove an unburnt soot particle from exhaust air. Such a filter needs to be reproduced by burning the accumulated filter 
residue periodically. However, the carbon contained in the filter residue is lit only at the comparison-elevated 
temperature which is generally about 550 degrees C, as long as there is no assistance of catalytic reaction. Only the 
time of an engine being in the condition of a high rotation heavy load reaches such high temperature. Then, in order to 
make actuation of a particulate filter into a positive thing, during playback, to take the policy which raises an exhaust- 
gas temperature on sufficiently high level is needed in the state of all engine operation. 

[0003] Various kinds of policies for the rise of such an exhaust-gas temperature have been proposed. For example, by 
changing actuation of electric load to ON, an engine load can also be increased intentionally and an additional fuel can 
also be injected to a combustion chamber or a pumping system. Consequently, the hydrocarbon of non-** is supplied to 
a catalytic converter, a hydrocarbon is changed within a catalytic converter and heat generates it. The heat generated in 
this process is used with the particulate filter arranged down-stream from the catalytic converter. 
[0004] However, even if these become according to an individual with a policy, a problem may be produced as a result. 
Namely, since each policy has a complicated interrelation, it may produce even a result opposite to a desirable thing 
under specific conditions depending on an engine operation condition. In order to make a problem intelligible, the 
limitation of exhaust air temperature control and the interaction in each intersubsystem for exhaust air temperature 
control are explained using the following examples, although it should not consider that it is all that were enumerated 
here. 

1. The engine of an exhaust-gas temperature is only about 100 degrees C during operation in an idling, a low load, or 
low rotation. This temperature is quite the bottom from the initiation temperature of a catalytic converter of operation. 
That is, it is being below the usual temperature from which the practical conversion efficiency about a hydrocarbon and 
a carbon monoxide is acquired. Then, in such a service condition, it will be said that post-injection of the fuel to aim at 
does not influence at all to the inlet temperature of a particulate filter to pour a hydrocarbon to a oxidation catalytic 
converter. 

2. When an engine is in a high rotation heavy load condition, an exhaust-gas temperature is high enough, although a 
catalytic converter reacts. However, the rate of flow of the gas in this condition may be too high, and the time amount 
which stops in a catalytic converter has a gas inadequate for perfect conversion of unburnt hydrocarbon then. 

3. When the inlet port is restricted to remarkable extent, the ratio of the pressure between the pressure in an exhaust 
manifold and the inside of a suction manifold rises considerably. Unless the ratio of this pressure does not produce the 
flow of exhaust air reflux (EGF) and an exhaust air reflux valve is closed, an exhaust air reflux flow rate becomes 
superfluous. 

4. Extracting an engine throttle valve increases a pumping loss, and it leads to the fall of the torque from which it is 
obtained on a shaft. 

5. An engine load is expensive, when the inlet port is restricted, an air-fuel ratio becomes small superfluously, the back- 
injected fuel cannot be changed any longer, or oxygen can already be used for combustion of the carbon in a particulate 
filter. 

6. When the charge pressure control device using the turbosupercharger which finally has an adjustable geometry 
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turbine (VGT) is formed and engine throttle opening becomes small, VGT begins to close. Also in any unnecessary 
temperature reduction in turbine order or case, this is connected while it may lead to the overspeed r.p.m. of a 
turbosupercharger. 
'[0005] 

[Problem(s) to be Solved by the Invention] It is offering the approach which can obtain [ in / in consideration of the 
relation between / various / parameters / to this background / in the purpose of this invention / all engine operation 
conditions ] a certainly desirable result to have been able to take harmony for playback of the particulate filter of a 
diesel power plant. 
[0006] 

[Means for Solving the Problem] This purpose is attained by the approach with the configuration of claim 1. 
Advantageous amelioration is included in the subordinate claim. 

[0007] The approach of this invention is based on the fact that the filter residue burns, by raising an exhaust-gas 
temperature rather than the ignition temperature of the filter residue. This approach is performed in the process 
enumerated below. 

a) In order to increase first the heating value emitted by increasing an engine load and generating, the electric load 
suitable for this purpose is changed to ON, As suitable electric load, there is heating of the glow plug of a diesel power 
plant and a windshield etc., for example. 

b) And an exhaust air reflux valve is closed and the limit may be made to be performed later in (Process d). The 
parameter of pre-injection is adapted for coincidence so that it may be suitable to maintain a combustion noise in 
tolerance. 

c) Charge pressure control is made using a turbosupercharger with an adjustable geometry turbine (VGT), and like, this 
feedback control opens this feedback loop, when [ at which the specific inhalation-of-air manifold-pressure force is 
acquired ] made (termination of feedback control). The basic control for control of a turbine (feedforward) can be used 
instead of this, or the location of VGT can be set as the proofread new value. 

d) And supply of new mind is restricted so that an inhalation manifold pressure may become an engine speed and a 
value according to a load. Then, an air flow rate decreases to the appearance distributed by a small amount of [ the 
same heating value ] exhaust air. Furthermore, this reduces engine effectiveness so that the yield of the heat emitted 
may increase. 

e) When the output for which an engine is asked is increasing with the amount of treading in of the accelerator pedal by 
the driver, a limit of the already described new mind amount of supply is eased. This may be especially expressed as a 
reaction to rapid treading in of an accelerator pedal. This makes it a positive thing for an engine to still show the 
operation responsibility in tolerance in spite of loss of power. Furthermore, this limit may be eased when an air-fuel 
ratio falls under in the predetermined minimum value. This makes it a positive thing for both a catalytic converter and a 
particulate filter to receive the oxygen of the amount needed for the chemical reaction which occurs with a catalytic 
converter and a particulate filter. 

f) When the fuel amount of supply is not controlled automatically (using idle revolving-speed-control equipment and 
an automatic fixed-speed transit control unit), in order to offset loss and change of combustion efficiency, increase the 
fuel amount of supply. As for the fuel amount of supply, being increased is desirable as a function of the inhalation-of- 
air manifold-pressure force, an accelerator pedal location, and/or an engine speed. 

g) If the catalytic converter arranged for the upstream of a particulate filter has finally reached the operating 
temperature, a fuel will be back-injected at the anaphase of an expansion process. As a result, unburnt hydrocarbon is 
supplied to a catalytic converter, and it is changed within a catalytic converter, and heat occurs. The heat generated in 
this process is used with the particulate filter located in the lower stream of a river of a catalytic converter. The fuel 
quantity of post-injection can increase, if the temperature of a catalytic converter rises. However, engine throttle 
opening should become [ being restricted with as, and ]. 

[0008] Where the bad effect by which unexpected is not controlled for the rise of a request of the exhaust-gas 
temperature in each engine operation condition is avoided by taking harmony of various above-mentioned policies and 
using, a result [ say / being obtained certainly ] is brought. 

[0009] Although the sequence that the sequence of each above-mentioned process is desirable is expressed, it is 
possible to change the sequence of a process, without deviating from the range of this invention, and it can also 
perform each process to coincidence that it is simultaneous or substantially. Especially this is applied to the processes a 
and c which produce the rise of temperature. 

[0010] It is necessary to stand by until catalytic-converter temperature will once exceed the minimum temperature 
which conversion by catalytic reaction generates more than in it, if post-injection of a fuel is performed at Process g. It 
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is also possible by performing post-injection near the main-injection stage according to Process f to raise the climbing 
speed of catalytic-converter temperature until a catalytic converter reaches the operating temperature instead of merely 
standing by. In this case, in order to avoid that torque increases superfluously, the amount of main injection must be 
decreased. 

[001 1] Increase of the fuel amount of supply in Process f can be performed by multiplying for example, the basic fuel 
amount of supply by the multiplication multiplier. A multiplication multiplier responds to an engine speed and/or a 
MAP. The value of this multiplication multiplier can be set up in the process examined for every specific engine type, 
and that value can be stored in the memory of a table format. 

[0012] It is desirable to perform post-injection of the fuel performed at Process g at about 100 degrees behind a top 
dead center at an angle of a crankshaft. 

[0013] It is desirable that this condition of having reached is maintained until all the filter residues in a particulate filter 
will burn or it will become sure that that reaction began in self-******, if the condition of saying that the heating value 
which the effectiveness in which an engine operates falls in Process g, then is emitted increased, and heat has occurred 
further with the catalytic converter of the particulate filter upstream is reached. 

[0014] In this case, it is [ like ] desirable to be controlled [ the torque which the driver demanded in the form which the 
bad effect on operation responsibility by which sufficiently high temperature is maintained within a particulate filter, 
and which a driver recognizes on the other hand like does not produce is emitted although / whose / various parameters 
like the amount of exhaust air reflux, the inhalation-of-air manifold-pressure force, the fuel amount of supply, and/or 
the back injection quantity which may be influenced burn the filter residue especially ]. 

[0015] Furthermore, it is desirable to be controlled in this case, so that the amount of exhaust air reflux, the inhalation- 
of-air manifold-pressure force, the fuel amount of supply, and/or the back injection quantity maintain the minimum 
value predetermined in an air-fuel ratio. This minimum value is larger than theoretical air fuel ratio so that oxygen may 
be available at a particulate filter because of combustion of the filter residue. 

[0016] According to the procedure described at the end, a MAP is restricted so that it may vibrate, and an air-fuel ratio 
vibrates by the upper and lower sides of the minimum value similarly in this case. Although, as for this procedure, 
required temperature is not acquired in a certain engine operation condition, it is suitable while maintaining the 
minimum safe percentage of oxygen of a catalytic-converter lower stream of a river to coincidence. In this case, in 
order that an engine may reach the temperature needed, inhalation of air is extracted periodically. The heat generated in 
this process is stored in all the parts of an exhaust air path. Sufficient oxygen is supplied to coincidence by opening a 
throttle valve periodically similarly for combustion with a particulate filter. In this case, if spacing of a throttle-valve 
disconnection stage is chosen sufficiently short, an exhaust-gas temperature will still be sufficiently high because of the 
thermal inertia of a system. 

[0017] Furthermore, when the filter residue is burned like Process f Process g or after this process, a desired engine 
speed cannot be maintained or a driver desires acceleration, the limit to the new mind amount of supply is eased. The 
torque demand by the driver can be taken into consideration only to the one direction of an accelerator pedal with the 
differentiation filter which acts (to forward acceleration). 

[0018] This invention has further the particulate filter arranged on the lower stream of a river of the exhaust air reflux 
section, a catalytic converter, and the catalytic converter in a pumping system, and it is related with a diesel power 
plant with the control device for the playback of a particulate filter by raising an exhaust-gas temperature. A control 
device is constituted and is connected to a sensor input and the output to an actuator so that an above-mentioned 
approach can be performed. 
[0019] 

[Embodiment of the Invention] It explains to a detail by the following, referring to a drawing by using an example for 
this invention. 

[0020] Drawing 1 shows roughly the main parts of the diesel power plant concerning the operation gestalt of this 
invention. Air is inhaled by the compressor 1, and it is compressed, and a diesel power plant 5 is supplied through the 
suction manifold. In the case of this case, the inhalation-of-air throttle 2 is formed in the airstream way from a 
compressor 5 to a diesel power plant 5. Into the gas column of a diesel power plant 5, a fuel is injected by the fuel 
injection valve 6, and is burned together with air. The exhaust air generated in this process passes along an exhaust 
manifold 7, and leaves it from a diesel power plant. 

[0021] A part of this exhaust air is supplied to the inspired air flow path of a diesel power plant as exhaust air reflux. 
This exhaust air reflux passes along the exhaust air reflux condenser 4 and the exhaust air reflux valve 3. Extent of 
exhaust air reflux is controllable by the exhaust air reflux valve 3. 

[0022] The part which does not flow back among exhaust air flows through a turbine 8 (it can consider as an adjustable 
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geometry turbine (VGT)), it is rotated by the exhaust stream and a turbine 8 drives a compressor 1 by itself. Exhaust air 
flows into an exhaust emission control device. An exhaust emission control device has the particulate filter 10 arranged 
on the oxidation catalytic converter 9 and the lower stream of a river. 

"[0023] In order to remove the carbonaceous residue from a particulate filter 10, raising an exhaust-gas temperature to 
extent with which the residue burns is known. In order to raise an exhaust-gas temperature, three policies can 
essentially be considered. Reducing the air current which passes [ 1st ] along an engine is included in these. 
Consequently, in case a predetermined heating value is emitted into a combustion process, the air heated decreases. 
Engine efficiency can be reduced to the appearance by which more energy is consumed for the same mechanical work 
as the 2nd. Unburnt hydrocarbon can be supplied [ 3rd ]. The hydrocarbon is changed within a catalytic converter 9, 
and exothermic reaction occurs. 

[0024] An exhaust air flow rate decreases by restricting an inhalation air content (inhalation-of-air throttle 2). This 
leads to increase of a pumping loss at coincidence. Engine effectiveness can be reduced by making big electric load act 
on a generator further. 

[0025] An above-mentioned hydrocarbon can be supplied depending on whether they are injecting the fuel of an 
addition in all or a part of gas column after the main injection (post-injection) or injecting a fuel directly into the 
flueway of the catalytic-converter 9 upstream, and ******** Like, when [ which is shown in drawing 1 ] an engine is 
equipped with the adjustable geometry turbine (VGT) 8, the rate of flow and effectiveness can also be changed by 
changing the location of VGT. 

[0026] However, they must be made to cooperate carefully in order to make successful the policy enumerated 
previously. Especially, they must be started in order of the right, and they must not compete mutually or must not 
interfere in other mutual or parts of the usual engine control. 

[0027] About it, drawing 2 is the gestalt of a flow chart and shows the control approach by this invention. Any change 
to operation responsibility which various kinds of policies are made to cooperate, and efficient playback of a particulate 
filter is stably performed by this approach, and a driver senses is not produced. 

[0028] The approach shown in drawing 2 is decision about whether the particulate filter in block 21 needs to be 
reproduced after start 20, and starts. The approach of making this judgment is well-known, and it does not carry out 
giving further explanation, especially concerning this invention. Shortly after the result of this decision is NO, a routine 
will progress to block 22 again. \ 
[0029] When a particulate filter needs to be reproduced on the contrary, in order that engine load ****** may increase 
the yield of emission heat at step a, all the electric loads suitable for this purpose are changed to ON for the time being. 
Battery voltage is continuously supervised during this processing. When it is less than a lower limit, the electric load is j 
changed off once again. However, since battery voltage is low, in order that a generator may charge a dc-battery, an I 
excessive load will still be given to an engine. If the usual battery voltage is reached, the above-mentioned electric loadJ 
will be changed to ON once again. ' 
[0030] The exhaust air reflux valve 2 is closed in the following step b. The front injection quantity (the amount of main 
injection) is adapted for coincidence so that the level of a combustion noise may stop at tolerance. 
[003 1] In the following step c, the charge pressure control (VGT charge pressure control) using an adjustable geometry 
turbine will be suspended if such control is performed, and only feedforward control is performed. 
[0032] And in step d, an inhalation-of-air flow rate is restricted in the mode which was able to take harmony. This limit 
is eased through the feedback loop e, when a driver demands acceleration of an automobile, or when the air-fuel ratio is 
less than the minimum air-fuel ratio. 

[0033] In step f, the basic fuel amount of supply suits as a function of an intake pressure and an engine speed. 

[0034] And in block 24, a judgment whether the temperature of a oxidation catalytic converter 9 is over the threshold is 

made. When it is not over the threshold, this approach returns to step a. 

[0035] On the contrary, when the catalytic converter 9 has reached the operating temperature, post-injection control is 
started in step g. 

[0036] Drawing.3 shows connection between a part for the principal part and the subsystem of the exhaust air 
temperature selector by this invention, a sensor, and an actuator. The desired value 46 about an intake pressure and the 
maximum 47 about post-injection are prescribed by the subsystem 31. The input parameters in this case are the 
temperature 40 of a particulate filter, an engine speed 42, and the pedal location 45 of an accelerator pedal. 
[0037] Boundary condition is taken into consideration with a subsystem 32. Change of an air-fuel ratio 41, an engine 
speed, and an accelerator pedal location is included especially in these conditions. The input parameter of a subsystem 
32 is a signal relevant to the outputs 46 (target inhalation-of-air manifold-pressure force) and 47 (after [ max ] injection 
quantity) and the air-fuel ratio 41, the engine speed 42, the target engine speed 43, the fixed-speed transit control flag 
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,44, and the accelerator pedal location 45 of a subsystem 31. ^\ 
[0038] In an output side, a subsystem 32 outputs the corrected target inhalation-of-air manifold-pressure force 49 and 
the after [ max ] injection quantity 50 based on boundary condition if needed. The target inhalation-of-air manifold- 
pressure force 49 is sent to the limit submodule 34. This limit submodule 34 supplies the signal about the flag.55 which 
changes the exhaust air reflux valve location 53, the inhalation-of-air throttle location 54, the front injection quantity 
56, and VGT feedback off using this value and the actual inhalation-of-air manifold-pressure force 48. 
[0039] The after [ max ] injection quantity 50 is sent to the subsystem 35 for post-injection. The subsystem 35 for post- 
injection receives the signal 51 relevant to catalytic-converter temperature. As the output variable, a subsystem 35 
emits the signal 58 about stage control of the back injection quantity 57 and a post-injection process. 
[0040] Furthermore, a subsystem 33 is formed in order to offset a torque loss (compensation). This is an input side and 
receives the signal relevant to the pedal location 45, the fixed-speed transit control flag 44, an engine speed 42, and the 
inhalation-of-air manifold-pressure force 48. By the output side, a subsystem 33 emits a signal 52. This signal controls 
the additional supply fbel quantity for main injection. 
[0041] The sign about the variable in drawing.! is shown below once again. 

40 Filter Temperature 41 Air-fuel Ratio 42 engine speed 43 The target engine speed 44 fixed-speed transit control flag 
45 The accelerator pedal location 46 target inhalation-of-air manifold-pressure force 47 The after [ max ] injection 
quantity 48 inhalation-of-air manifold-pressure force 49 Target inhalation-of-air manifold-pressure force 50 After 
[ max ] injection quantity 5 1 Catalytic-converter temperature 52 Additional main-fuel amount of supply 53 Exhaust air 
reflux valve location 54 Inhalation-of-air throttle location 55 VGT feedback Flag 56 changed off Before injection 
quantity 57 After injection quantity 58 After injection time controlled variable [0042] 

[Effect of the Invention] The approach by which it harmonized for the playback of the particulate filter of a diesel 
power plant which can obtain a certainly desirable result in all engine operation conditions in consideration of the 
relation between [ various ] parameters like according to this invention described above can be offered. 



[Translation done ] 
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